In a recent article in Intensive Care Medicine, Graciano et al. [1] reported difficult tracheal intubation (dTI) being associated with severe and non-severe tracheal intubation associated events (TIAEs) in pediatric ICUs (PICUs), and history of difficult airway and sign of upper airway obstruction (UAO) being independent predictors of dTI.
In a recent article in Intensive Care Medicine, Graciano et al. [1] reported difficult tracheal intubation (dTI) being associated with severe and non-severe tracheal intubation associated events (TIAEs) in pediatric ICUs (PICUs), and history of difficult airway and sign of upper airway obstruction (UAO) being independent predictors of dTI.
The issue of airway management has received increasing attention recently, both in adult ICUs [2] [3] [4] [5] and PICUs [6] [7] [8] [9] . The index study [1] is one of the few to assess the epidemiology and predictors of dTI in PICUs. Difficult TI was defined as a primary oral tracheal intubation (TI) course that failed or required three or more attempts by an experienced attending or fellow provider for successful TI and is similar to the definition used in adult studies [10] [11] [12] . The incidence of dTI was 9 %, similar to the incidence found in adult population (11 %) recently [10] . The main predictors of dTI in the adult population were related to anatomy (Mallampati score III or IV, obstructive sleep apnea syndrome, reduced mobility of cervical spine, limited mouth opening); pathology (severe hypoxia, coma); and provider (nonanesthesiologist) [10] . A seven-item MACOCHA score was then created, and the Mallampati score was given the highest weighting [10] . Similar anatomical predictive factors were evaluated in the index study as well [1] including UAO, small thyromental space, midface hypoplasia, and limited neck extension and mouth opening. Mallampati scoring was not done as it gives high false positive rates in pediatric patients [13] , and is difficult to evaluate in critically ill children. Though UAO (evidenced by severe retraction and/or audible stridor) is easy to evaluate at the bedside, it may be challenging especially among children under five [9] because of major developmental differences [13] . The index study demonstrated UAO, small thyromental space, and limited neck extension and mouth opening to be associated with dTI on univariate analysis [1] . However on multivariate analysis, only UAO could be proved to be an independent anatomical predictor for dTI with and without stratified analysis by provider level (advanced vs non-advanced) making it the major predictor in PICU patients (32/129 vs 126/1,340; overall odds ratio irrespective of provider level = 3.18 [1] ) similar to adult patients (obstructive sleep apnea, OR = 5.97 [10] ) ( Table 1) . History of difficult intubation was another independent risk factor for dTI among the advanced first providers group, but not in the non-advanced first providers group.
Despite being significantly associated with dTI on univariate and multivariate analyses, the suboptimal sensitivity and negative predictive value of various difficult airway features including UAO indicate that absence of these features does not assure easy and smooth intubation. In adults [10] , the MACOCHA score had high sensitivity (73 %) and negative predictive value (98 %), with corresponding specificity of 89 % and positive predictive value of 36 % at a cutoff score of 3. Developmental anatomical differences due to the wide range of patient age in the pediatric studies may be one of the limitations in predicting dTI. Age-specific stratification of the patients may be considered [9] in future to determine whether patients of a specific age group are at more risk for dTI, and whether one or more of the difficult airway features have high sensitivity and negative predictive value in them. Further, quantifying the UAO with the likes of modified Westley's croup score [9] and using a cutoff may increase sensitivity and negative predictive value of a specific level of UAO for dTI. It may be clinically beneficial to help inform intubation decisions in PICUs.
Interestingly, the study revealed advanced provider level to be associated with higher incidence of dTI [1] . The authors suggested a possible provider selection to match with anticipated TI difficulty, a practice widely prevalent in current PICUs. Further, there was less likelihood of rapid sequence induction and neuromuscular blocker use with dTI. Again the authors' explanation is potential intentional avoidance of these medications in patients with anticipated dTI to prevent consequences of ''can't ventilate can't intubate'' situations by maintaining spontaneous breathing. However, evaluation of the potential benefit of rapid sequence induction to prevent dTI or TIAEs, while keeping process measures other than medications constant, may be informative.
An important limitation of the study is the high percentage of missing data regarding long-term outcomes, e.g., length of intubation, length of PICU stay, or PICU mortality. However with improved databases, the issue of missing data may be better dealt with in future. Another limitation is the lack of an algorithm to inform the decision to intubate [14] . Some of the intubations (and thus dTIs) could have been avoided with the use of noninvasive ventilation [15] or high flow nasal prong therapy [16] leading to better outcome in terms of TIAEs. This potential of algorithms may be explored in future.
The authors used definitions of TIAEs similar to those in adult studies [10, 17] . The severe and non-severe TIAEs were significantly higher in the dTI group. These happened despite precautions of having advanced providers and avoiding rapid sequence intubation medications for anticipated dTIs. The severe TIAEs were dominated by the cardiac arrests, and the non-severe ones by the esophageal intubation with immediate recognition. This association, most likely causative, underlies the need for improvement in the management of dTI in both pediatric and adult ICUs. The first step could be to develop and validate an algorithm for airway management [14, 18] according to the indications of intubation and the potential predictive factors of dTI in order to reduce TIAEs. Recent data suggest useful potential help provided by video-laryngoscopy in airway management of adults [11, 12] . Pediatric video-laryngoscopy devices need to be evaluated in PICUs [11, 12, 19] .
To conclude, the index study [1] helps to understand the epidemiology of the dTI in PICU patients by documenting its incidence and associated risk factors. The study has added to the gradually but continuously increasing information on dTIs in the PICU population, with clues being taken from the adult studies. UAO was found to be the independent predictor of dTI. This is just the beginning; to improve the safety of airway management further we need more, and more detailed, studies.
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